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Introduction
Renal angiomyolipoma (AML) is the most common benign solid renal mass and contains fatty tissue, blood vessels, and muscular cell in various proportions. 1 An uncommon AML variant is the minimal fat renal AML, which does not present macroscopic fat; thus, it can be difficult to distinguish it from renal cell carcinoma (RCC) on imaging. 2 There is currently no clear evidence of involvement of regional limphatics in minimal fat renal AML, although recent studies suggested that AML might involve to peri-renal or renal sinus fat, regional lymphatics, 3, 4 and other visceral organs, as well as inferior vena cava. [5] [6] [7] We review the available literature and report a case of invasive minimal fat renal AML involving regional lymph nodes. To the best of our knowledge, this is the first minimal fat renal AML with regional lymph nodes involvement reported in the literature.
Case report
A 59-year-old woman presented with a left renal mass detected incidentally on a health screening ultrasound.
There was no history of tuberous sclerosis. Ultrasonographic examination revealed a 3.0-cm isoechoic mass at the left kidney. A computed tomography (CT) scan of the abdomen revealed a 3.0-cm solid tumour of the left kidney (Fig. 1a) and multiple para-aortic lymph nodes (Fig. 1b) . The mass was hyper-attenuating on unenhanced-CT scan, with a density value of 47 Hounsfield units (HU). The tumour was enhanced heterogeneously after intravenous injection of iohexol, with values of 81 HU (Fig. 1c) . The lymph nodes were slightly enhanced with attenuation values of 60 HU (Fig. 1d) . The R.E.N.A.L. Nephrometry Score was 6 points (1+1+1+a+3) (Fig. 1e) . The right kidney was normal. There was no evidence of metastasis. The presumptive diagnosis was RCC. A left partial nephrectomy and a para-aortic lymphadenectomy were performed through retroperitoneal laparoscopy without complications.
The solid tumour measured 3.5 × 3.0 × 2.0 cm, and had a white-grey cut surface. Histological examination revealed that the major components of the tumour were smooth muscle cells, blood vessels, with only small amounts of fat (Fig.  2a) . Para-aortic lymph nodes were positive for AML (Fig. 2b) . Immunohistochemical studies showed tumour cells positive for human melanosome-associated protein (HMB-45) (Fig. 2c) . During the last 2 years, the patient has been well and an abdominal CT scan revealed no evidence of local recurrence.
Discussion
Renal AML is sporadic in 80% of patients, while the remaining 20% are associated with tuberous sclerosis. 8 Classical renal AML occurs predominantly in females. 9 Most cases are found incidentally by widespread use of ultrasound, and some cases may present with symptoms, such as a mass, flank pain, macroscopic hematuria or spontaneous rupture, and subsequent hemorrhage.
Renal AML lymph node involvement has been presented in regional lymph nodes. 3, 4 Minimal fat renal angiomyolipoma with lymph node involvement: A case report and literature review case repOrt
Minimal fat renal angiomyolipoma that simultaneous growth in the kidney and regional lymph nodes are multicentric rather than metastatic. Our literature review showed that there are more than 40 reported cases in the literature to date. No evidence of local recurrence and distant metastasis was found in our reported patient at the 2-year follow-up. Previous studies have demonstrated that no local recurrence or distant metastasis were present after complete resection. 5, 10 The true incidence of positive lymph nodes in patients with renal AML or minimal fat renal AML remains unknown, because regional lymph nodes dissection is rarely performed with this tumour type.
Histopathologically, AML is composed of mature adipose cell, smooth muscle cell, and thick-walled vessels. It is categorized into minimal fat AML and fat-predominant AML. 11 The minimal fat AML may be impossible to distinguish from RCC preoperatively. Therefore, most patients with minimal fat AML are confirmed by pathological examination postoperatively. 12 Recently studies 13 showed that immunohistochemical analysis with HMB-45 is useful in differentiating between AML and other neoplasm of the kidney. Our immunohistochemical results revealed that positive of HMB-45 are present both in renal mass and in lymph nodes.
Previous studies 14 have shown that the minimal fat renal AML were hypoechoic on conventional ultrasound (CUS) and slow enhancement of the tumour on contrastenhanced ultrasonography (CEUS). In our patient, the mass was isoechoic on CUS and simultaneous enhancement on CEUS, which were mainly present in RCC. These demonstrated that the echogenicity of the minimal fat AML depends on the proportion of fat in the renal mass. Typical AML by CT scans appeared as a well-defined hypo-attenuation in the renal parenchyma on unenhanced CT images. The presence of fat, which should enhance less than 10 HU, is diagnostic for renal AML.
11 Previous investigators have described the imaging findings of AML with minimal fat present hyper-attenuation in the tumour parenchyma on unenhanced CT scans and homogeneous enhancement on contrast material-enhanced CT scans. [15] [16] [17] However, it is sometimes difficult to differentiate AML with minimal fat from RCC, and minimal fat renal AML with lymph node involvement in particular. The mass of our patient was hyper-attenuating on unenhanced-CT scan, and enhanced heterogeneously after a contrast medium injection. Therefore, the patient was diagnosed as RCC with lymph node involvement preoperatively.
The management of renal AML is primarily based on clinical presentation, the size of the mass, bilaterality, and malignant potential. 18 Recommended therapies include observation, embolization, nephron-sparing surgery (NSS) and nephrectomy. Nephron-sparing surgery is recommended, if possible, in symptomatic tumours smaller than 4 cm. Despite improvements in current imaging method, minimal fat AML with lymph node involvement remains a difficult preoperative diagnosis in some cases. Because a preoperative diagnosis cannot be made with certainty, NSS or nephrectomy with regional lymph nodes dissection should be a therapeutic option. 
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Conclusion
We have reported an uncommon case of minimal fat AML with lymph node involvement. The minimal fat AML with lymph node involvement is impossible to distinguish from RCC preoperatively, and necessary to confirm the diagnosis by pathology. It is important to raise the clinical awareness of the possibility of unusual lymph node involvement in patients with minimal fat AML. Our patient has had no subsequent clinical problems 2 years after NSS with regional lymphadenectomy. Therefore, we believe that no adjuvant therapy was needed.
